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1 

WHITE PIGMENT FOR USE IN FORMULATIONS INCLUDING WHITE 
PEARLESCENT PAINT 

REFERENCE TO C04»ENDING APPLICATIONS 

The entire sut^ect matter of U.S. Provisional appUcation serial number 
5 60/334,422 filed November 29. 2001 and enHtled WHITE PIGMENT FOR 

USE IN FORMULATIONS INCLUDING WHITE PEARLESCENT PAINT is 

incorporated by reference. The applicant claims priority benefit under 

Trtle 35. United States Code. Section 1 19(e) of U.S. Provisional application 

serial number 60/334,422 filed November 29, 2001 and entitled WHITE 
10 PIGMENT FOR USE IN FORMULATIONS INCLUDING WHITE 

PEARLESCENT PAINT. 

BACKGROUND OF THE INVENTION 

The invention concerns white pigments used In paints, lacquere and primers, 
. 15 and for their use In an improved method for the creating a white "paari" finish 
on a painted or lacquered surface. 

In the automotive industry a peartpscent white finish Is a desirable and highly 
prized finish colour for automobiles and trucks. A peartescent white finish has 
20 been found to be more popular with purchasers than a flat white finish. 

Conventionally, in order to create a peartescent white finish on an automobile, 
a three step application process Is necessary after the exposed metal parts 
have has been primed with one or more coats of primer. The following steps 
25 are employed to create the peartescent white finish: a base coat of white 
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paint is applied, next a coating of peartescent material usually containing 
mica, but which is not pigmented, but rather contains particles of a highly 
reflective material to provide the "peart" finish. Finally, a clear coat is applied 
to seal the underlying layers. Each coating layer must be applied separately, 
5 and suitable drying times, and if necessary baking, must be provided prior to 
the application of each subsequent layer. Consequently the production of a 
pearlescent finish is labour intensive and time consuming. Whenever coats of * 
two different types of paint are applied to an article. It is necessary to leave a 
longer drying time than is needed between multiple coats of the same type of 

10 paint. In orter to facilitate the proper setting of a three coat paint finish, drying 
times are required to set each of the paint undercoat, the pearl coat and the 
clear coat. The longer drying times are achieved by having the painted 
articles on the assembly line for additional periods of time. It is not feasible to 
simply run the assembly line more slowly through the painting section of an 

1 5 automobile assembly plant in order to create longer drying times between 
paint applications, instead, the entire assembly line must be lengthened to 
provide the further travel time during which paint drying can occur. It follows 
that in order to mal^e the assembly line longer, a larger physical plant space is 
needed through which to mn the assembly line. In manufacturing plants 

20 where physical space is at a premium, it may not be possible to set aside 
additional assembly line length to fadlitate multiple times between the 
application of multiple paint coats. Accordingly, it may be impossible to offer 
x^ertain paint finishes on vehicles manufactured at some smaller 
manufacturing plants. 
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United States Patent No. 5,871 .827 to Jaffe et aL (the entire subject matter of 
wtiich is incorporated in by reference) discloses two coal and three-coat 
automotive finishes and a process for their preparation wherein polychromism 
is achieved in incorporating an opaque light interference pigment into to the 

5 top coat or the mid coat The processes taught by Jaffe involve the use of two 
coating layers, the first of which contains an opaque white, blaci; or coloured 
pigment to achieve total hiding and the second layer being an interference 
pigment 80 that it does not hide the first coating. A clear topcoat is still 
applied over the pigmented coats in order to compete the finish. Moreover, 

10 the particles of opaque interference pigment taught are multi-layered particles 
having an opaque layer coated with a transparent dielectric layer, in turn 
coated with a semitransparent layer. This would be a relatively complex and 
expensive coating process to apply, and the result of the process are 
polychromatic paint effects. 

15 

United States Patent No. 5,350,509 to Sada et al (the enfire subject matter of 
which is incorporated in by reference) discloses a coating stmcture that 
includes a colour base, a first coating layer placed on the colour base, and 
transparent brilliant members contained in the firat coating layer, each brilliant 
20 member including an allemate lamination of at least two polymers having 
different refractive indexes and controlling interference light resulting from 
reflection interference produced by alternate lamination and transmitted light 
other than Interference light. 
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United Stales Patent No. 4,499,143 to Panush (the entire subject matter of 
which is incorporatad In by reference) discloses a transparent topcoat 
composition containing low pigment to binder ratio of iron oxide encapsulated 
in mica particles. The teachings of Panush are partfculariy addressed to 
5 producing coloured finishes having depth, clarity and chromatidty. Aitiiough 
this patent states that mica encapsulated Iron oxide pigments have inherent 
hiding capabilities in addition to being pearlescent. they are said to be additive 
colours. These desired colour results are stated not to be obtainable with 
metals (i.e aluminum) and previous pearlescent pigments (natural or 
10 synthetic). These so called "coloness and opaque pigments reduce the value 
of the tme coloured pigments and resulting In gray-cloudy-low chroma 
colours. In view of the focus on coloured finishes; this patent fails to 
recognize and teach the value of aluminum as a pigment and hiding material 
in pearlescent white finishes. 

15 

United States Patent No. 4.615,940 to Panush (the entire subject matter of 
which is incorporated in by reference) discloses an opalescent colour effect 
on a substrate utilizing a muRicoat system in which a coloured primer is 
applied to a surface, followed by a transparent basecoat. and then a 

20 clearooat. This transparent basecoat should tend to have poor hiding 

qualities, and relatively high light transmlttance. In order to compensate fiDf 
this feature of the basecoat, primers with very effective black and white hiding 
would be required, and further measures would be necessary to b\ock UV 
light levels, othenirtse there could be significant ©lectrocoat degradation 

25 through the transparent basecoat Additionally, the use of a transparent 
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basecoat requires that the primer layer must be applied carefully and sanded 
thoroughly, since the transparent basecoat would fail to mask defects in the 
primer coat 

In the case of conventional titanium dioxide white paint very large amounts of 
5 titanium dioxide pigment must be added to »ie paint medium in order to 
achieve adequate hiding power at a reasonable film thicl<ness. typically 30 to 
50 microns for conventional painting applications. The paint formulation has 
very little ability to hold more solid particulates, so there is little room in the 
paint mixture left to add a pearlizing material such as particles of mica. It Is 
10 already known that adding mica to a conventional white titanium dioxide paint 
does not change the visible appearance of the white paint, Conventlonal 
titanium dioxide-based white paint, that is paint having a titanium content 
exceeding 90 percent, of the pigment portion, continues to have a "flaf 
white appearance despite the addition of a peariizing material. 

15 

Solvent base paints can carry from 40 to 60 percent pigment. Water based 
paints and primers, on the other hand. * not atomize the pigment as well. 
Accordingly, the maximum of pigment loading should be much lower, for 
example in the range of 20 to 35 percent In each case, for conventional 
20 white paint. 90 percent of the pigment must be white pigment, namely titanium 
dioxide. 

it is believed that the mica flakes are drowned in the large quantity of titanium 
dioxide pigment which is needed to create conventional white paint, and the 
25 pedriized appearance of the mica is lost to the eye. 
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In order to create a conventional painted finish which has a white pearlescent 
appearance, It has been necessary to apply a pearl coating of mica or another 
pearfidng material after the white titanium dioxide paint has set In place in 

5 onJer to prevent the "drowning" of the pearlizlng material. A conventional 
pearl coat has no hiding power of its own. The pigmented base coat is 
reqinred for the hiding properties of the finish, so as to cover sand marks etc. 
on the article and to create tiie actual colour of the painted article. The pearl 
coat merely gives the shiny characteristic that converts a "flaf finish into a 

10 "pearT finish. The titanium dioxide white Ijase-coat and the pearl coat sre two 
different types of paints which requro distinct flash times in order to set the 
coats before other substances are appied to the surface. If no flash time is 
allowed between the application of a pigmented base coat and a peart coat 
paint strildng will occur between the coats. Paint striking is a painfing flaw 

15 which occurs when Uie dyes or pigments ftom a previous paint layer become 
dissolved in the solvents of a newly applied material and seep ttirough to alter 
the finish colour of the newly applied material. Striking is caused by the 
application of two different types of paint coatings without a long enough flash 
time between the awiication of the two coatings. The application of the 

20 separate mica peariizing coating necessitates a separate application step 
which requires significant adaptation of automotive production lines and 
causes a substantial increase in the painting cost of each vehicle produced. 
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The effect of exposure to sunlight is the fundamental cause of the vtfeatherlng 
deterioration of most materials. The primary component of paint weathering is 
photo degradation. 

The wavelength distribution of sunlight that reaches the Earth's surface Is 
Important because of the relative effect on the material caused by each 
wavelength region. 

Sunlight can be divided into three major regions: ultraviolet (UV), visible, and 
infrared (IR). Each region has its own distinct wavelength range. 

1. UV wavelengths less than 400nm 6.1% composition of the sunlight. 

2. Visible wavelengths between 400-700nm - 51 .8% composition of sunlight. 

3. Infrared wavelengths above 700nm - 42. 1 % composition of the sunlight. 

The visible region contributes to me largest portion of the overall solar energy: 
however, it is the UV portion of the sun's energy that is the most destructive 
element. The ultraviolet by itself can be divided into three distinct wavelength 
ranges; only the UVA and the UVB reach the Earth's surface. 



RANGE 



WAVELENGTHS (nm) 



uvc 



Less than 280 



UVB 



280 - 320 



UVA 



320 - 400 
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There is no UVC at Eartii's surface as wavelengths below 293 to 300 nm are 
filtered out by the atmosphere. The shorter the UV wavelength, the more 
damaging Its effects on materials. The UVA and the shorter wavelength UVB 
are responsible for most photo degradation. Therefore the range of sunlight 
5 that comprises the smallest percentage of the solar spectrum is the primary 
cause for rnateiial degradation 

Photodegradation occurs as a result of light energy breaking a chemical bond 
in the exposed material, causing a detertoration of the physical structure. As 
10 the wavelength becomes shorter, the energy of each individual pacltet 
becomes greater, allovring tt^e photon to break progressively stronger 
molecular bonds. Thus chemical stmctures able to withstand irradiation at 350 
nm may not be able to endure radiation at 320 nm. As the energy level In the 
photons increases, however, there is a reduction in quantity available. 

15 

The first law of photochemistry states that only light that Is absort)ed can 
cause damage. Thus, if the absorbance of the damaging UV energy can be 
prevented or otherwise reduced, deterioration will be slowed. This premise 
forms the basis for much of the research in paint fomiulation. 

20 

The visible portion of the solar spectrum is responsible for a limited amount of 
physical degradation and only in a few materials that are susceptible. Some 

dyes and pigments are sensitive to wavelengths in the lower regions of the 
visible spectrum. This manifest a colour changes in most materials but 
25 without changes to other phy^l properties. 
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The infrared region causes heat buildup to occur on radiated specimens, but 
has not othet>AriBe been associated with causing significant deterioration to 
occur. The IR is a factor in the deterioration because absorption of these 
wavelengths cause specimen temperature to rise, which In turn leads to an 
5 increase in the rate of photo degradation. 

While important strides have been made overthe years to improve UV 
protection for coatings, there remains a need for an improved psarlescent 
coating with UV filtering capabilities. 



10 



It is thereforo an object of the present invention to address at least some of 
the above mentioned disadvantages. 



SUiWliflARY OF THE INVENTION 



15 



According to one of its aspects, the present invention provides a white 
pigment comprising one or more pigment components selected from the 
foHowing group; aluminum, zinc, copper/zinc alloy, stainless steel, nickel, and 
selected metal salts. In particular, a white pigment is presented comprising 

20 one or more of the saHs selected from the following group: aluminum oxide, 
aluminum silicate, hydrated magnesium aluminum silicate (talc), silica, mica 
(k2O.3Ai2O3.BSiO2.2H20), aluminum silicate, magnesium oxide, calcium 
carbonate, calcium sulphate, calcium metasyicate. anhydrous sodium 
potassium aluminum silicate, sodium aluminum silicate, alumina trlhydtate. 

25 barium sulphate. More particularty the white pigm^it is comprised of 
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aluminum oxide, and a pigment formulation, being a paint, lacquer or piimer is 
conf^prised thereof. A peariescent white paint can be fonmulated by providing 
a paint formulation to which added the white pigment and a pearlizing 
material A process for produdng a peariescent white finish on an object 
5 comprises the steps of applying to the object at least one base coat of the 
peariescent white paint formulation according to the invention, setting the 
base coat, applying a dear coat to the base coat and setting the clear coat 

In one embodiment, the percentage of aluminum oxide by weight within the 
10 range is between about 0. 1 % and about 60%. A pigment formulation for a 
base coat paint may have a perceritage of aluminurri oxide by weight within 
the range between about 0.1 and about 20%. A pigment formulation for a 
primer may have a percentage of aluminum oxide by weight within the range 
between about o.l and about 10%, 

15 

In one embodiment, the pigment includes a titanium portion, preferably in the 
form of one or more of its salts, such as titanium dioxide. 



In anottier of its aspects, there is provided a method for producing a 
20 peariescent white paint comprising the steps of: 

a. providing a paint formulation; 

b. adding thereto a white pigment comprising one or more of 
the salts selected from the group: aluminum oxide, aluminum 
silicate, magnesium oxide, calcium cartsonate, calcium 

25 sulphate, barium sulphate; and, 
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c. adding thereto a pearlizing material. 

In one embodiment^ the base boat Is applied to a thickness of approximately 7 
5 to 25 micrometers and may be set by ambient flash dehydration and/or baking 
in an ovfen. A clear coat may also be applied to a thickness of approximately 
35-45 micrometers 

instlltanotherof its aspects, the present Invention provides a process for 
10 producing a pearlescent white finish on an object comprising the step of: 
applying to the object at least one base coat of a peartescent white paint 
formulation comprising a white pigment comprising one or more of the salts 
selected from ttie group: aluminum oxWe, aluminum silicate, hydrated 
magnesium aluminum silicate, silica, mica, aluminum silicate, magnesium 
15 oxide, cakdum carbonate, calcium sulphate, calcium metasllicate, anhydrous 
sodium potassiunr aluminum silicate, sodium aluminum silicate, alumina 
trihydrate, barium sulphate. 

In yet another of its aspects, there is provided a method of forming a finished 
20 vehicle paint coating of a predetermined colour, comprising the steps of: 

a. fooning at least one base layer, the at least one base 
layer having colour characteristics which are at least 
partially determinative of a cokiur of the finished vehicle 
23 paint coating; 
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b. forming, on the at least one base coat, a peariescent 
layer, the pearlescent layer containing at least one 
peariescent constHuent to impart a pearlescent effect on 
finished vehicle paint coating and at least one physicai- 
5 defect-hiding constituent to hide physical defects present 

on the at least one base layer of a roughness not 
exceeding 500 grit 

in yet another of its aspects, there is provided a method of fbrming a finished 
10 vehicle paint coating of a predetemiined coioun comprising the steps of: 

a. fWmlng at least one base layer, the at least one base layer 
having colour characteristics which are at least partially 
detenrtnatlve of a colour of the finished vehicle paint coatmg; 

b. forming, on the at least one base coat, a peariescent layer, 
,5 the peariescent layer containing at least one first pearlescent 

constituent to impart a peariescent effect on finished vehicle 
paint coating and at least one second constituent, without 
which physical deformations in the at least one base layer 
are visible in the finished vehicle paint coating. 

20 

in still another of its aspects, there Is provided a peariescent coating for a 
vehicle of a particular vehicle colour, comprising an eK»at and an outer 
coating portion applied to the e^^at. the outer coating portion including at 
least one cotourKjontalnlng primer layer applied to the e^at layer and a 
25 peariescent coating applied to the primer layer, the outer coating portion 
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being capable of absorbing about 85 percent of UV radiation landing on the 
coating. 

In still another of its aspects, there is provided a pearlesoent coating for a 
5 vehicle of a particular vehicle colour, comprising an e-coat and an outer 
coating portion applied to the ercoal, the outer coating portion including at 
least one colour-containing primer layer applied to the e-coat layer and a 
pearlesoent coating applied to the primer layer, the primer layer having a 
thickness ranging from about 15 to 35 microns, the pearlesoent layer having a 
10 thickness ranging from about 1 1 to 20 microns, wherein the outer coating . 
portion is capable of absorbing about 85 percent of UV radiation exposed to 
the coating. 

In still another of Its aspects, there is provided a pearlescent coating for a 
1 5 vehicle of a particular vehkde cotour, comprising an e-coat and an outer 
coating portion applied to the e-coat, the outer coating portion including at 
least one cotour-containing primer layer applied to the e-coat layer and a 
pearlesoent coating applied to an outer surface of the primer layer, wherein 
the pearlescent layer is capable of hiding physical defonnations present on 
20 the outer surfece fomfied by a sandpaper no coarser than about 500 grit. 
In still another of its aspects, there is provided a pearlescent coating for a 
vehicle of a particular vehicle colour, comprising an e-coat and an outer 
coafing portion applied to the e-coat. the outer coating portion including at 
least one colour-containing primer layer applied to the e-coat layer and a 
25 pearlescent coating applied to an outer surface of the primer layer, the outer 
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surface having at least one localized remedial repair region fomied by 
sanding with a sandpaper having a grit ranging from 500 to 800, wherein the 
pearlescent layer Is capatile of concealing the presence of the localized 
remedial repair region to the naKed eye. 

5 

In still another of its aspects, tiiere is provided a method of fonning a finished 
paint coating of a predetermined colour, comprising the steps of: 

- fbnning at least one base layer, the at least one base layer 
having colour characteristics which are at least partially 

10 detenninative of a colour of the finished paint coating; and 

- fontJing, on tite at least one base coat, a pearlescent layer, the 
pearlescent layer containing at least one pearlescent constituent 
to Impart a pearlescent effect on finished paint coating and at 
least one physical-defect-hiding constituent to hide physical 

J 5 defects present on the at least one base layer. 



In one embodiment, the fomiing steps are carried out using a water based 
carrier. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Several preferred embodimente of the present invention will now be 
described, by way of example only, with reference to the appended drawings 
in which: 

25 Figure 1a is a schematic representation of two coatings; 



NO. 395 P026 

Figures 1 to 7 are plots of wavelength versus percent light transmittance for 
several coatings; 

5 Figure 8 Is a micrograph showing one panel coating in cross section; 

Figure 9 is another micrograph showing another panel coating in cross 
section; and 

10 Figure 10 is a flow diagram of a method of coating. 

DETAILED DESCRIPTION OF THE INVENTION 

Herein below, reference is made to pigment loading or percentage of 
15 pigments . For clarity, the pigment concentration is assumed to be 100 
percent of the paint, but will not. in fact be 100 percent, given the need for 
soivents, binders and the like* 

"Hiding Powef* is a quantitative factor which is critical in determining the make 
20 up of paints. Hiding Power may be quantitatively defined as the property of a 
paint that enables it to completely hide any background over which it is 
sprayed. Generally speaking, il is accepted within the paint industry that 
complete hiding is achieved when the paint applied over a black background 
has a reflectance value of 6.98 of that applied in equal thickness over a white 
25 background. This means that Hiding Power is a contrast ratio of the 
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background and the thickness of paint which is required to reduce the contrast 
difference to 0.02. The standard figure of 0.02 is based upon the Weber- 
Fechner contrast law which states that differences of less the 2% (0.02) are 
Imperwptible to the human eye in conditions of moderate Illumination. 

5 

Hiding Power is produced by the light absorbing properties of pigment 
particles in a film of paint as awpHed to a painted surface. If much of the light 
emerges from the top of the surface of the paint film, and the substrate is not 
obscured, then the film of paint hides poorly. Most pigments are crystalline in 

10 nature, in particular, white pigments when dispersed in a paint medium tend 
to scatter light strongly. If a single crystal of white pigment were grown 
sufficiently large, it would be pwcelved as a shine and transparent glass-like 
crystal. This light scattering characteristic results in large amounts of light 
emerging from the surface of the paint film, with comesponding poor hiding 

15 power. 

Titanium dioxide 0102) is the most common white pigment for use in paint. 
Unfortunately, this pigment has a relatively poor hiding power. In order to 
maintain the white colour, no other coloured pigments, which would by 

20 definition have greater hiding power, can be added to improve hiding 
properties. Accordingly, conventional white base coats are heavily laden with 
titanium dioxide pigment. This means that in order to achieve a white paint 
ootour with black and vM& hiding properties at less than 35 microns, the 
paint must contain at least 90% titanium dioxide by weight This pigment 

25 content is approaching the maximum pigment content allovi«ble in a paint 
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formulation which wiO still permit the paint to flow and be effectively sprayed 
onto surftces. By contrast, other paint colours which contain pigments which 
have more effective hiding power may contain on the enter of 5% by weight of 
pigment. 

3 

In accordance with one embodiment of tt>e present invention, it has been 
detennined that aluminum oxide (Al A) may be advantageously used as a 
white pigment Aluminum oxide pigment can be effectively formulated into 
paints, lacquers and primers. The substitution of aluminum oxide instead of 
10 titanium dioxide can be made with a pigment loading in the range from 0. 1 % 
to 60% of the total pigment content of the fonnulation by weight The 
percentage will alter the desired colour position of the paint relative to the 
required hiding power. Pigment loading of aluminum oxide to fonnulate white 
base coat paint can be in the range of 0.1 %-20% by weight If aluminum 
15 oxide loading Is taken beyond 20% by weight, the overall colour of the paint 
will begin to take on a bluish/gray cast. In certain instances a clear coat finish 
can be adjusted slightly toward yellow In order to compensate somewhat for 
the bluish/gray tone. The preferred aluminum oxide pigment loading for a 
primer is within the range of 0.01 % - 50% by weight A preferred white 
20 aluminum oxide pigment loading range for is between 0,01 and 25% by 
weight. 



25 



A reason that the pigments according to one embodiment of the present 
Inventton can be substituted with much lower pigment loading (detennined In 
weight percent of the paint) virtien compared wHh conventional white titanium 
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dioxide pigment is that the pigments accortfing to one embodiment of the 
present invention, and in particular aluminum oxide has a much improved 
hiding power value than titanium dioxide. Accordingly less pigment is 
necessary to achieve the same 'hiding' capability. 

5 

The most desirable rBplacement for titanium dioxide for use as a pigment is 
aluminum oxide. It is cheaper than titanium dioxide and has better hiding 
characteristics. 

10 Although aluminum oxide is the preferred material for use as a white pigment 
according to one embodiment of the present invention, other metal and salts 
can also be used as white pigments. More particularly, one or more of the 
metal salts selected from the group comprising: aluminum oxide, aluminum 
silicate, hydrated magnesium aluminum silicate (talc), silica, mica 

13 (k2O.3AI2O3.6SlO2.2H20). aluminum silicate, magnesium oxide, calcium 
carbonate, calcium sulphate, calcium metasnicata. anhydrous sodium 
potassium aluminum silicate, sodium aluminum silicate, alumina trihydrate, 
barium sulphate can be used as a white pigment Moreover, in certain 
Instances, one or mow of the above listed metal salts may be combined in a 

20 white pigment together with the preferred pigment component, aluminum 
oxide. The metal saKs listed above vary in effectiveness for use as a white 
pigment. As the hiding power of the salt decreases, so to does its 
efiectiveness as a pigment, since greater loading of the salt would be required 
in order to achieve effSctive hiding properties of the paint, lacquer or primer 

25 into which the pigment is being formulated. 
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The use of barium sulphate is the least tBcommended of the group of metal 
salts. Not only does it have less favourable hiding power, but also, the use of 
barium sulphate as a pigment may cause the resulting paint or primer to take 
5 on an unattractive millcy appearance under certain conditions. 



Other substances have higher hiding powers than titanium dioxide, though for 
environmental or other paint tbnnulation reasons, they are not desirable 
alternatives to titanium dioxide white pigment. Such undesirable alternatives 
10 include the oxides of lead, zinc, and antimony, and the use of these salts as 
pigments is discouraged. 

The particle size of the pigment according to one embodiment of the present 
invention may also be varied to improve the effectiveness and hiding power of 
15 the pigment in a pa»it or primer fonnulation. 



A paint primer can be advantageously formulated by substituting a pigment 
according to one embodiment of the present invention in place of, or 
alternatively to replace part of the titanium dioxide pigment conventionally 

20 used in primers. If aluminum oxide is used as, or In. the white pigment, the 
heavy loading of pigment traditlonally fonnulated to create a primer can be 
decreased by approximately 0.1 to 60 percent. In other words the 
substitution of aluminum oxWe as the wt^ite pigment In place of part or all of 
the titanium dioxide will decrease the overall weight percent of pigment 

25 needed tor the desired hiding properties of a primer. Decreasing the pigment 
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loading has the beneficial effects of improving the flow properties of the 
primer, and simplifying the manufacturing process for the primer by reducing 
the grinding time necessary to maKe the primer. WMh Ihe replacement 
pigment accoitJing to one embodiment of the present invention, a thinner 
5 primer is aeated. The coating which can be achieved with a thinner pri mer 
results in better cwverage of articles being primed. When the amount of 
pigment In primer is decreased. It foflows that the overall solid content of the 
primer is decreased, and there is less likelihood of the build up of solid 
pigment particles as a sludge in primer containers, spray nozzles and hoses. 

10 

There may be cases where a white pigment may be fbmiulated containing a 
proportion of titanium dioxide and another proportion of aluminum oxide. In 
this case, the aluminum oxide contributes to hiding while the titanium dioxide 
tends to offeet a colour shift to bfue/gray by the aluminum owde. or another 
15 colour shift by other pigment constftuente. 

The use of a virtiite pigmient accorting to one embodiment of the present 
invention in place of titanium dioxide in primer provides the necessary hiding 
properties of the primer to be achieved without heavy pigment loading. TTie 

20 decreased pigment loading eliminates the need to ddd conventional 
hardening retardants to pemilt the primer to flow sufficiently fbr spraying 
applications. The elimination of hardening retardants is advantageous, since 
the use of hardening retardants In primere creates several undesirable side- 
effects which can be eliminated if the retardants are not used. Hardening 

25 retardants can cause the primer to have a very short woridng time frame for 
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application. Also, if retardants are used, there is a greater risk of sagginfl or 
popping of paint and uneven spray coverage. Sagging is a painting flaw 
v*ich results Irom gravity acting upon a wet paint coating applied to a vertical 
surface. Sagging appears as a downward flow of the paint on the painted 

5 surface. High density levels of pigment within paint and the use of thick coats 
of paint aggravate the sagging phenomena. Popping is a paint flaw which is 
caused by the formation and bursting of bubbles near the surface of a layer of 
paint applied to an article. Popping can occur when ttie surface viscosity of a 
paint increases to a high level while volatile material remains within the lower 

10 levels of the paint film. The probability of popping increases with the film 
thickness of a paint layer since ttiere is a greater chance for developing a 
differential in solvent content in a thicker paint layer. In order to avoid these 
undesirable deficiencies In spray coverage, multiple thin coals of primer or 
paint must be used, thus increasing processing times and accompanying 

15 costs. THe undesirable effects may also result in substandard coverage on 
finished painted articles, and such deficiencies must be detected during 
inspection and then repaired, also resulting in lost productivity and production 
efficiency. The use of aluminum oxide and/or one of the other pigments in 
accordance with the present invention results in a primer with improved hiding 

20 properties with less pigment loading. The Improved flow properties of a 
primer formulated according to one embodiment of the present Invention 
alleviate the undesirable effects discussed. 

The white pigment accoidino to one embodiment of the present invention is 
25 particularly effective for use in the creatton of a peariescent white finish on 
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painted articles including automobiles and trucks. An exemplified pearlescent 
coating is shown schematically at 10 in figure A which is formed on a metal 
surface 12 with an ecoat layer 14. In this case, a colour base layer 16 is 
applied to the eooat layer 14 and a pearlescent layer 18 Is applied on the 

5 colour base 1 6 and finished with a clear coat layer 20. In this case, the 
pearlescent layer 18 provides both a first pearlescent constituent and a 
second constituent which contributes to hiding, but In a manner which does 
not overpower or drown out the pearlescent effects Imparted on the coating by 
the first pearlesc€«it constituent This dual constituent makeup, and thus dual 

10 function, of the peartescent coating Is represented by the two directional 
cross-hatching, "me details of the pearlescent coating are described in more 
detail herein below. 

For comparison purposes, an exemplified peariescent coating is also shown 
in figufB A. this tima schematically at 100. The coating is fbnned on a metal 
surface 102 with an ecoat layer 104. In this case, a first colour base layer 106 
is applied to the ecoat layer 14. typically a primer coat, and a second colour 
base layer 18a is appKed on the first colour base layer. A pearlescent layer 
108b is applied to the second colour base layer 1 08a and the coating is 
finished with a clear coat layer 109. In this case, the pearlescent layer 1 08b 
has a pearlescent constituent but no other constituent virtiich contributes to 
hiding. Rather, the hiding effects are left to the second cotour base layer 
lOBa. Thus, the single component nature of the pearlescent layer 1 08b is 
reprBsented by the unWlrectional cross hatching. 



15 



20 



25 
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In order to create a pearlescent paint finish, a selected amount of reflective or 
pearlizing material must be added to the paint along with the colour pigment. 
Many peariizing materials are knovwi and used in the paint Industry to create a 
pearlized finish in paint producte. Any peartizing agent may. In some cases. 
5 be used In conjunction with one embodiment of the present invention, though 
the most common pearlizing material is mica flakes. 



A particulariy prefened lorm of mica flakes, or alumina oxide, is available from 
Merck KgaA under the trade-mark XIRALLIC®. The XIRALLIC® formulation 

10 of alumina oxide is In the fbmi of hexagonal flakes having a particle diameter 
greater than 10 micrometres and an aspect ratio (defined as particle 
diameterfthickness) of 5-10. Other less preferred flaked fbmis of alumina 
oxide can also be successfully used, either alone, or in combination with the 
XIRALLIC® product The proportions of alumina oxWe in different flaked 

1 5 fbntis can be varied, depending on the pigment properties desired, and upon 
the tolerance for Increased rrwnufacturing costs which result from the use of 
Increased proportions of the preferred XIRALLIC® product form. 

Other pearlizing materials may include naturally occurring mica platelets 
20 which have been coated with metal oxides, synthetfc materials such as 
alumina or silica flakes which are coated with highly refractive metal oxides 
such as titanium dioxide or iron oxide, bismuth oxxchloride crystals, natural 
peariescent .guanine and hypoxanpurines obtained^ from fish scales. 
References to mica in the present description are used for illustrative 
25 purposes only, and are not intended.to limit the range of pearlizing materials 
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which may be used to create a pearlescent white finish with the white pigment 
of the present invention and in pigment formulations comprising Ihe white 
pigment of one embodiment of the present Invention. 

5 Coloured pearlescent paint finishes other than white may be created. 

according to one embodiment of the present invention, by adding mica to the 
paint along with the paint pigments for other colours, which by definition, may 
have more effective hiding properties. To achieve a desirable pearlescent 
look, the amount of titanium di0)dde should be lower than 15% of the total 

10 pigment content. Increasing the percentage of titanium dioxide in the 
fomiulation beyond this level will decrease the pearlescent effect 
For example, it has been found that when the level of titanium dioxide is lower 
than 35%, the pearlescent coating containing it starts to present what can be 
described as a "pearl white". At 35% it is very lightly sparWy white. At 25% it 

15 starts to become a pearl white but not a very "clean" pearl effect due to the 
high level of titanium. Surprisingly, it has been fbund that peariescent layers 
containing titanium levels below about 15% begin to develop a true white 
peart but the hiding is also much lower, but in which the latter can be offset by 
adding a portion of aluminum oxide or other pigments with similar properties 

20 to improve hiding and reduce light transmission, to maintain white and 
improve spartde. 

If a pigment according to one embodiment of the present invention is used to 
formulate the white base-coat paint, the pigment will contribute sufficient 
25 hiding properties to the base-coat paint at a much lower weight percent, such 
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which may be used to create a peartescent white finish with the white pigment 
of the present Invention and in pigment formulations comprising the white 
pigment of one embodiment of the present invention. 



5 Coloured peartescent paint finishes other than white may be created, 

according to one embodiment of the present invention* by adding mica to the 
paint along with the paint pigments ftor other colours, which by definition, may 
have more effective hiding propertea. To achieve a desirable peartescent 
look, the amount of titanium dioxide should be lower than 15% of the total 

10 pigment content Increasing the percentage of titanium dioxide in the 
fbnnulation beyond this level will decrease the peartescent effect 
For example, it has been found that when the level of titanium dioxide is lower 
than 35%, the peartescent coating containing it starts to present what can be 
described as a "peart white'. At 35% it is very lightly sparidy white. At 25% it 

15 starts to become a peart white but not a very "clean" peart effect due to the 
high level of tttanium. Surprisingly, it has been found that peartescent layers 
containing titanium levels below about 15% begin to develop a tme white 
pearl but the hiding is also much lower, but in which the latter can be offset by 
adding a portion of aluminum oxide or other pigments with similar properties 

20 to improve hiding and reduce light transmission, to maintain white and 
improve sparkle. 



25 



If a pigment according to one embodiment of the present invention is used to 
fonwiate the white base-coat paint, the pigment will contribute sufficient 
hiding properties to the base-coat paint at a much lower weight percent, such 
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as. for instance, ranging from about 16 to about 60 weight percent, than 
could be achieved by using titaniuni dioxide on its own as done in 
conventional coatings. In accordance with a preferred embodiment of the 
present invenflon, replacing at least a portion of ttie titanium dioxide of 

5 conventional coatings with a pigment comprising aluminum and/or one of its 
salts as aforementioned. Instead of titanium dioxide, results in a pigment 
loading of within the range of %0.1 - to 10% by weight of the total pigment 
content. The exact weight percent depends upon the final desired colour 
position of the white peariescent paint If a slightly bluish white colour is 

10 desired, the loading may exceed 10%; however, if a yellowish white colour is 
preferred, ihen loading should not exceed 10%. It has been detemiined. as a 
practical matter, that a loading of aluminum oxide as the whHe pigment at a 
' level of less than 5% of total pigment will produce a desirable white 
peariescent paint. 

15 

It has been further discovered that the fbntiulation of a peariescent coat in 
accordance with one embodiment of the present invention has superior hiding 
and UV light blocWng properties when compared with conventional 
peariescent coatings. In accordance with one embodiment of the present 

20 invention, a peariescent formulation is provided for a coating material 
comprising a pigment composition and a substantially transparent paint 
backbone. In this case, a range of backbones may be used to fonn coatings 
herein described, including those backbones mentioned in the patents 
mentioned In the background section hereinabove. The pigment oompositton 

25 includes a first constituent selected to Impart a peariescent effect to tiie 
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coating and a second consistent selected to hide to the naked eye local 
remedial sanding regions having a roughness not exceeding 500 grit, for 
example when the pigment composition is In a coating with a thickness of 
about 1 1 microns. 

5 

However, there may tie, some cases where the pigment composition is 
capat)ie of hiding ruughneas higher than 500 grit, for example 350 gril For 
instance, there may be greater quantities of the second constituent added to 
the pigment composition and the thickness of the coating contemning the 
10 pigment composition may exceed 1 1 microns. 

The peartescert coat fbrmulation in accordance with one embodiment of the 
present invention has the following constituents; 

15 Ti02 

Mica (XIRALLIC, gold, mica, etc.) 
Aluminum (fine, coarse or gold) 
Pigment Colours (yellow, black, blue, red etc) 

20 The aluminum particles may be relatively large or coaree particles, that is with 
particle sizes ranging in size from 1 to 2 microns in thfckness. and 100 to 200 
microns In diameter. The coarse particles have been found to provide the 
surprising benefit of enhancing the peariescent effect of the peartescent 
material by imparting a fUp flopr effect (a term which is known to those of skill 

25 in the art). Moreover, the coureis aluminum materials aid In hiding and the 
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blue/gray influences on the colour of the pigment as the result of using 
aluminum, may be compensated by a relatlvBly small portion of titanium 
dioxide, lor example at a range of between about 0,1% and about 7%, more 
preferably about 1% to about 5%. Couree aluminum is available from Delta 
5 Coloure Inc. and/or Silberline IWfg. Co.. Inc. Aluminum is generally sold only 
as "aluminum pastes-leafing" or "aluminum pastes-nonleafing" in a paste 
according to specific particle size distribution. 

The aluminum particles may also be fine particles, that is particles having a 
10 size range of 0.1 to 1 microns in thickness, and 0.1 to 1 DO microns in 
diameter. Tlieae particles may. for example, Include the pigments 
commercially available from "Delta coloure Ina" and/or Silberline ivifg. Co., 
Inc. , which may be used as supplied or milled or otherorise processed to 
reduce their size, or size range profile, to suit the application. 

15 

It is believed that the desirable hiding characteristics of the peariescent 
fonnuiatlon according to one embodiment of the present Invention are created 
by the hiding characteristics of the aluminum and the reflective properties of. 
the titanium oxide. The aluminum particles in the formulation are believed to 
20 achieve hiding by blocking light, and the presence of the aluminum in the 
formulation will give it a blue-gray colour, particulariy at higher pigment 
loadings, for example when the aluminum particles exceed 1 0 percent of the 
pigment compositton. The titanium pigment in the formulation is a reflective 
substance whtoh assists flie hiding by reflecting light The titanium pigment 
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also offeets the blue-gray colour associated with the presences of the 
aluminum. 

The pearlescent formulation according to one embodiment of the present 
5 Invention is also effective at hiding and UV blocking, in some cases to the 
extent that the coating may be used to function in the automotive painting 
process in a manner analogous with a paint layer, not a pearlized clear coat 
layer. This functional advantage of the fbrmuiations according to one 
embodiment of the present invention permits the use of a 2 coat painting 
10 system instead of a 3 coat painting system to obtain a pigmented pearlized 
automotive paint finish. Reference may be had to Figures 8 and 9 in order to 
understand the comparison between a 2 coat and a 3 coat painting system. 



Another particular feature of one embodiment of the present invention Is the 
IS ability to employ poJyrner baclcbones In water based systems. This provides 
considerable environmental benefits, since water based systems have the 
advantage of very low volatile organic content (VOC), compared with their 
organic solvent based counterparts. In this case, the pigment loading 
required to employ pigments according to embodiments of the present 
20 Invention can be deliver in a water system since pigment loadings are limited 
to 20 to 35 percent. Thus, the present pigments, in some cases, can 
effectively eliminate the need for the 90 percent white pigment requirement in 
conventional white paints and be deployed In these desirable water systems. 
In accordance with another of its aspects, the present invention provides a 
25 pearlescent coating for a vehide of a particular vehicle colour, having an e- 
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coat (electro-coat primer conventional in the painting and sealing of metal 
components in the automotive industry) and an outer coating applied to the e- 
coat. In this case, the outer coating portion includes at least one colour- 
containing base layer applied to the e-coat layer and a pearlescent layer 

5 applied to the primer layer. The thickness of the base layer is preferably in 
the range from about 15 to 40 microns, more preferably from about 30 to 
about 40 microns. The peariescent layer has a thicloiess ranging from about 
7 to 20 microns, more preferably from about 11 to about 15 microns. The 
peariescent coating can be formulated to be capable, in some cases, of 

10 absorbing about 85 percent of UV radiation landing on the coating, for 

example under conditions wherein the coating has a thickness of 14 microns . 

In another of its aspects, there is provided a method of forming a finished 
vehicle paint coating of a predetenmined colour, comprising the step of 

15 fooDing at least one base layer whi(^ has colour characteristk:s which are at 
least partially determinative of a colour of the finished vehicle paint coating, A 
peariescent layer is fomied on the at least one base coat. TTie peariescent 
layer contains at least one peariescent constituent to impart a peariescent 
effect on the finished vehicre paint coating and at least one physical-defect- 

20 hiding constituent to hide physical defects present on the at least one base 
layer of a roughness not exceeding about 500 grit. The peariescent layer is 
fomiulated in a manner as described above. 

The hiding ability of the peariescent formulation in accordance wRh the 
25 present invention additionally displays a further useful advantage. Not only 
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does pearlescent fomiulation achieve, in some cases, black and white hiding, 
as discussed above, but it also achieves physical hiding. In other words, the 
application of the peariescent formulation to a slightly irregular surface will 
have the effect of concealing the physical irregularities in the surface, or to the 
5 changes in the localteed remedial repair region, and rendering them invisible 
to the human eye. 

Localized iismedial repair regions may be. for example, a location on the 
vehicle where a drop of paint, a physical obstruction, such as an unwanted 
10 particle of steel or paint, for example, is embedded in the paint, both of which 
are dBtBrmined to be removed or corrected by sanding or otfier processing 
prior to peariescent painting. 



A method of forming a finished vehicle paint coating of a predetenroned colour 
15 has been devetoped comprising the following steps. At least one base layer 
is formed. The base layer has colour characteristics which are at least 
partially detenninative of a colour of the finished vehicle paint coating. This 
base layer is preferably a primer layer containing pigments at least partially 
detsnflinative of finished colour. On the base layer, a peariescent layer is 
20 formed. The peariescent layer contains at least one first peariescent 

constituent to impart a peariescent effect on finished vehicle paint coating and 
at least one second constituent, without which physical defonnations in the at 
least base layer are visible in the finished vehicle pa&it coating. The 
formulation Of the peariescent layer is in accordance with the general 
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formulation described above, and, more particularly with the specific sample 
formulations identified in Table 1. 

In practical application on the assembly line of an automobile plant, the hiding 
5 properties of the peartescentfomiulation are used to advantage in the 
following additional steps added to the method describe in the previous 
paragraph. The base layer Is inspected for any painting defects such as drips 
or sags, if there are any such defects, defect regions on the base layer in 
need of remedial repair are identified. A remedial base layer pateh Is applied 
10 in the defect region. The base layer patch is sanded to a roughness which 
would be equivalent to that produced by sanding using finer sand paper than 
a 500 grit, for example, thereby forming an intermediate base layer but 
without finishing the base layer. A remedial peariescent layer is applied on 
the intennediatB base layer. The remedial peariescent layer includes at least 
1 5 one peariescent oonstituenl and a sufficient qpantity of at least one other 
remedial constituent which is present In the remedial peariescent layer at a 
concentration sufficient to hide physical deformations in the intemiediate base 
layer which are othenwise visible to the nalced eye and which does not 
othemvise overpower the peariesoent effeda of the peariescent constituent 

20 

Thus, one embodiment to the present Invention provides a method of applying 
a white peariescent finish on a vehicle by utilizing less overall pigment 
compared with that utilized In the prior art In this case, a portion of the hiding 
requirement of the finish is contributed by a pigment, other than the 
25 peariescent pigment This provides ttie ^gniflcant technical effect of reducing 
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the mean thickness of primer ooat being applied over the ecoat (or its 
equivalent). For example, a conventional primer coat might require a 
minimum mean sickness of 45 microns to provide more than the minimum 
hiding needed to. for example, to filter the UV light to vwhich the finished 

5 surface will be exposed, in this case, a safety margin of say 1 0 percent might 
be imposed so that any remedial repair of an obscure location on the vehicle 
sur^ whtah is Imown to receive a statislicaliy thinner primer coating. In this 
case of one embodiment of the present invention, that safety margin can still 
be implemented, but with less primer (for example at a mean thickness of 

10 about 30 mfcrons, namely at about a 30% reduction), given that the 

peariescent layer may also be applied to provide hiding and UV filtering as 
weil. 



In addition, it is believed that the pigments added to the peariescent layer to 
IS provide hiding also, in some cases, contribute to the laying dowi of the 
individual peariescent particles vvhich. on tfieir own in the binder, are more 
susceptible to adjust their positions to changes in the electrostatic charges 
brought about, for example in the physical sanding in a localized remedial 
repair region. Without the additional pigments, the peariescent particles. 
20 themselves electrically charged particles, may be more ilkely to adopt an 
intemediate portions, for example partially upright in the peariescent layer, 
which may impart a distinctly different k»k to that particular region, that is 
undesirebiy visible to the naked eye. 
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Embodiments of the present invention will be described with reference to the 
following examples which are presented for illustrative purposes only and 
are not Intended to limit the scope of the Invention. 



5 EXAIVIPLES 

Particular examples of formulations according to one embodiment of the 

present invention are set out in Table 1. 

Table 1 PEARLESCENT COATING FORMULATIONS 
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Table 1 (contbued) 
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Table 1 (continued) 
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S Table 1 (continued) 





cniCSU xifi white, 


mica, xir, white* 






fine Ai, coarse 




Al,gDldAJ. 


Al.goldAl. 


5.5% pig on FW 


yellow 


yellow 


pilot 


t$ 


69 


will HP rpw 






BalClesr 


83.57 


83.57 


White 


0.4 


0.4 


White Mica 


635_ 


6J4 


CoBfseAl 






Coarse Al 


0.41 


0.41 


Gold Mica 








0.77 


0.77 




0.09 


0.09 


WliitoXinJUo 


838 


837 


GddXifaUic 






OoIdAJ 


o;z 


0.4 


Yellow 






TotaJ Batch 


100 


iwT 










26 


26 


RMios 






While TK» 




5.8 


White Mica 


39.4 


39,3 


XiralUc 


52 


S2 


Coanc Al 


I 


I 


OddAl 


0.2 


0.2 


FlocAl 


\A 


1.4 




0.17 


034 



Black and white testing to detemiine the hiding properties of the peariescent 
coating according to one embodiment of the present biventon gave the 
following results. A layer of peaitescent coating according to one embodiment 
of the present Invention and having a fbnnulation in accordance with pHot 
15 sample 63 in table 1 achieved black and white hiding if applied in a layer 90 
microns thick. By contrast a coating of conventional peariescent white mica 
(XIRALLIC™ by Itself) achieved the same hiding if applied in a layer at least 
581 microns thick. 
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Tests have been performed to assess the UV radiation filtering atwlity of the 
■ peailescent formulation according to one embodiment of the present 
invention. 

5 samples of selected the pearlescent fonnulations were tested by exposure to 
UV radiation for an extended periods of time (for percent light transmission) 
by following method. 

Preparation: Eac5h film was free of substrate. Primer was sprayed out on PP 
10 (poiy-propylene) plaques while the top coat only panels were sprayed out on 
Mylar sheets. This Is due to the concern of Top coat UV stabilizer package 
migrating hilo the PP, The primer was sprayed out in a wedge over 2 panels 
from 0 to 57 microns. 

15 Test method: The film was placed in the middle cell of an autographic 

spectixjphotometer (measure the spectral ttBnsmittance) fixture and scanned 
from 705 to 297nm in 1 nm increments. Surface area (%nm) was internally 
calculated by the machine for the UV and visible regions. A mark was made 
on the top of the strip to indicate where to measure film thickness where each 

20 measurementoccurTBd. Machine error was less than 1%. however, care 
needs to be taken that the entire cell window is filled with the free film sample. 

A control sample of a pearlescent fbmiulation containing only mica was 
subjected to the same test conditions. The data obtained is identified in 
25 Table 2 below, where the right hand column shows the application of UV 
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radiation at increasing wavelengths, and the rBmaining columns show the 
wavelength of the light in nanometers. The columns indicate type of paint. 



IWICA- 
5 2C1B- 
3C1B- 

WhKe- 
Qold- 



XIRALLIC only peart coat 14n film thicimess 

Honda pearl coat at 14|i film thickness 

Conventional ^at white pearl (7n colour base and 7ji peart 

base) - total film Ifiickness is 14|i 

Conventional flat white paint at 14^ film thickness 

Gold coloured paint at 14iililm thickness. 



Table 2 UV TRANSMITTANCE 



Wavelength 


MICA 


2C1B 


3C1B 


WHITE 


GOLD 


300. 


5.45 


0.03 


. ai2 


0.02 


0.17 


310 


:5.23.. 


0.01 


0.03 


0.03 


0.14 


320 


7,01 


0.01 


0.18 


0.04 


0.09 


330 


6.52 


0.05 


0.01 


0.01 


0.07 


340 


4.23 . 


0.03 


0.02 


* 0.09 


0.04 


350 


4.01' 


o. oi ' ; • 


0 


0.OS 


0.04 


360; ■ 


6.88 


.0.06 


0.02 


0.01 


0.06 


370 


16,38 


0.1 


0.02 


0 


0.4 


380 


-427 


0.74 


0.02 


0 


22 


390 


79.5 


4.13 


0.14 


0.01 


7 


400 


95,35 


1269 


1.87 


0.09 
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Turning now to Figure 1, in order to demonstrate the effectiveness of the 
pearlescent formulations according to one embodiment of the present 
invention, the data was plotted in a graph of percentage transmlttance of UV 
5 radiation against Increasing wavelength of UV radiation. 

The graph clearly demonstrates that as wavelength Increases, the 
transmlttance of UV radiation through the mica only control sample increases 
significantly, peaking at almost 1 00 % at 400 nm. By contrast, the 
10 "pearlescent formulations demonstrate impressive UV radiation filtering ability, 
with the percent transmlttance bmng less than 10 % at 400nm. 

Tests have been perfomied to assess and demonstrate the physical hiding 
ability of the pearlescent formulation. A primed surface was abraded with 

15 sanding grit of standardized roughness, being 100, 200. 300, 360, 400. 500, 
600, 700, and 800 grit, A peariescentfonmilation in accordance with the 
present invention, in particular a fbrmulatlon having the ingredients specified 
in pilot sample 63 Identified in Table 1 . was applied to the abraded test 
surfaces In accordance with standard paining practices in the automotive 

20 industry. The pearlescent formulation was applied In a layer 1 1 microns thick. 
The test results demonstrated that abrasions of a roughness of 600 grit were 
not visible to the naked eye after the applicatfen of the peartescent formula. 
The application of the pearlescent fonnulation to the 360 grit abrasion did not 
cover all scratches, and simllariy', coarser abrasions were not hidden. 



25 
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While the present invention has been described for what are presently 
considered the prefenned embodiments, the invention is not so limited. To the 
contrary, the invention is intended to cover various modifications and 
equivalent and other arrangements that make use of a regenerator to 
5 substantially restore the initial starting temperature included within the spirit 
and scope of the appended claims. 



While the pigments, coatings and methods above described are applied to 
vehicle surfaces, it will be understood that they are also usable on other 
10 surfaces, such as those covering a range of industrial and personal products, 
plastics, metals and the like. Therefore, 'the above description is not Intended 
to limit the invention entirely to the preferred field of vehicle surfaces. 
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What is ctaimed is: 

1 . A whHe pigment comprising one or more metals and salts selected from 
the following group: aluminum, zinc, copperAanc alloy, stainless steel, 
nickel, and metal salts. 

2. The pigment of daim 1 comprising one or more salts selected from the 
following group: aluminum oxide, aluminum silicate, hydrated 
magnesium aluminum silicate, silica, mica, aluminum silicate, 
magnesium oxide, calcium cartwnate, calcium sulphate, calcium 
metaslllcate, anhydrous sodium potassium aluminum sIBcate, sodium 
aluminum silicate, alumina trihydrate, barium sulphate. 

3. The white pigment of claim 2, wherein the metal salt is aluminum oxide. 

4. A pigment lomiulatlon comprising the white pigment of claim 2 wherein 
the pigment formulation is a paint, lacquer or primer. 

5. A pigment fomiulation according to claim 4, wherein the white pigment is 
aluminum oxide. 



6. 



A pigment fonnuiation according to claim 5, wherein the percentage of 
aluminum oxide by weight within the range between 0.1% - 50%. 
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7. A pigment formulation for a base coat paint aocordlrig to claim 6. 
wherein the percentage of aluminum oxide by weight within the range 
between 0.1-20% by weight 

8. A pigment fomiulation for a primer according to claim 6. wherein the 
percentage of aluminum oxide by weight within the range between 0.1- 
10% by weight 

9. A pigment formulation Ibr a lacquer according to claim 6. wheiBln the 
percentage of aluminum oxide by weight within the range between 0.1- 
10% by weight 

10. A peartescentwh.tepaintcomprisingthewWtepigmentofclalmlor2. 

1 1 . The peartescent white paint of daim 1 0 wherein the white pigment is 
aluminum oxide. 

12. The peartescent white paint of claim 1 1 wherein the percentage of 
aluminum oxide by weight is between 0.1% - 1 0% by weight of the total 
pigment content 

13. A method for producing a peartescent white paint comprising the steps 
of. 

a. providing a paint fonnulafion; 
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b. adding thereto a wtiite pigrnent comprising one or more of ' 
the salts selected from the group: aluminum oxide, 
aluminum silicate, magnesium oxide, calcium carbonate, 
calcium sulphate, barium sulphate; and, 

c. adding thereto a pearlizing material. 

The method of claim 1 3, wherein the selected white pigment is aluminum 
oxide. 

The method of claim 14. wherein the percentage of aluminum oxide by 
weight added is between 0.1% - 10% by weight of the total figment 
content 

The method of claim 13. wherein the peariizing material Is mica. 

A pfxxiess for producing a peartescent white finish on an object 
comprising the step of. 

a. applying to the object at least one base coat of a 
peartescent white paint formulation comprising a white pigment 
comprising one or more of the salts selected from the group: 
aluminum oxide, aluminum silicate, hydrated magnesium 
aluminum silicate, silica, mica, aluminum silicate, magnesium 
oxide, calcium cariaonate, calcium sulphate, calcium metasilicate. 



14. 
16. 

16. 

17. 
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anhydrous sodium potassium aJuminum silicate, sodium aluminum 
silicate, alumina trihydrate, barium sulphate. 

18. The process for pfDdudng a peariescent white finish on an object of 
daim 17 further comprising the step of setting the base coat. 

19. The process of daim 18 further comprising the steps of: 

d. applying a clear coat to the base coat; and, 
a. setting the dear coat 

20. The method of daim 1 7 wherein the base coat is applied to a thld<ness 
of approximately 7 to.25 micrometers. 

21 . The method of daim 1 8 wherein the base coat is set by ambient flash 
dehydration and/or baking in an oven. 

22. The method of claim.1 9 wherein the dear coat is applied to a thickness 
of approximately 35^5 micrometers 



23. A process for producing a peariescent white finish on an object 
comprising ttie steps, of: 
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a. applying to the object at least one biase coat of a 
pearlescent white paint formulation comprising the white 
pigment aluminum oxide; 

b. setting the base coat; 

c. applying a dear coat to the base coat; and, 

d. setting the dear coat. 



24. The use of a salt of aluminum as a white pigment 

25. A method of forming a finished vehicle paint coating of a predetermined 
colour, comprising the steps of: 



^ forming at least one base layer, the at least one base layer 
having colour characteristics which are at least partiaiiy 
determinative of a colour of the finished vehide paint coating; 
and 

. fonning, on the at least one base coat, a pearlescent layer, the 
pearlescent layer containing at least one pearlescent constituent 
to imparl a pearlescent effect on finished vehide paint coating 
and at least one physical-defect-hiding constituent to hide 
physical defects present on the at least one base layer of a 
roughness not exceeding 500 grit. 



26. A method of forming a finished vehide paint coating of a predetemnined 
colour comprising the steps of: 
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. foiling at least one base layer, the at least one base layer 
having colour characteristics which are at least partially 
determinative of a colour of the finished vehicle paint coating; 
- forming, on.the at least one base coat, a peartescent layer, the 
pearlescent layer containing at least one first peartescent 
constituent to impart a peartescent effect on finished vehicle 
paint coatinff and at least one second constituent, the at least 
one second constituent being selected to provide the 
pearlescent layer the capability to hide physical defects present 
on the at least one base layer of, the physical defects being of a 
size not exceeding 500 grit and the capability to filter up to 85 
percent of UV light exposed to the finished vehicle paint coating. 



27. A method of fomiing a finished vehicle paint coating of a predetermined 
colour; comprising the stej» oft 

- terming at least one base layer, the at least one base layer 
having colour characteristics which are at least partially 
determinative of a colour of the finished vehicle paint coating; 

- forming, on the at least one base coat, a peartescent layer, the 
peartescent layer containing at least one first peartescent 
constituent to impart a peartescent effect on finished vehicle 
paint coating and at least one second constituent, without which 
physical defbmiations in the at least one base layer are visible ir 
the finished vehicle paint coating. 
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28. A method of providing a pearlescent finish on a vehicle body surtace, 

comprising the steps of: 

- applying at least one base layer to a vehicle body surface to 
provide the vehlcte body surface with a vehicle colour; 

- identifying defect regions on the base layer in need of remedial 
repair 

- applying a remedial base layer patch in the defect region; 

- sanding the base layer patch to a roughness not exceeding 
500 grit thereby forming an intemiediate base layer but without 
finishing the base layer; 

- applying a rBmedial peariescent layer on the intennediate base 
layer, the remedial peartescent layer including at least one 
peariescent constituent and a sufficient quantity of at least one 
other remedial constituent which is present in the remedial 
peariescent layer at a concentration sufficient to hide physical 
defonnations in the intemiediate base layer which are othenvise 
visible to the naked eye and which does not othenvise 
overpower the peariescent effects of the peariescent 
constituent. 

29. A method of providing a peariescent finish on a vehicle body surface, 
comprising the steps of: 

. applying at least one base layer to a vehicle body surface to 
provide the vehicle body surface with a vehicle colour 
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- identifying defect regions on the base layer in need of remedial 
repair, 

- applying a remedial base layer patch in the defect region; 

- sanding the base layer patch to a mughness not exceeding 
500 grit thereby forming an intemiediate base layer but without 
finishing the base layer, 

- applying a remedial peailescent layer on the Intermediate base 
layer, the remedial pearlescent layer including at least one 
pearlescent constituent and a sufficient quantity of at least one 
other remedial constituent which is present in the remedial 
pearlescent layer at a concentration sufficient to hide physical 
defbmiations in the intemnediate base layer. 



30. A paariescent coating for a vehicle of a particular vehicle colour, 

comprising an e-coat and an outer coating portion applied to the e-coat, 
the outer coating portion including at least one colour-containing primer 
layer applied to the e-coat layer and a pearlescent coating applied to the 
primer layer, the outer coating portion being capable of absorbing about 
85 percent of UV radiation landing on the coating. 



31 . A pearlescent coating for a vehicle of a particular vehicle colour, 

comprising an e-coat and an outer coating portion applied to the e-coat 
the outer coating portion including at least one colour-containing primer 
layer applied to the e-coat layer and a peariescent coating applied to the 
primer layer, the primer layer having a thickness ranging from about 1 5 



05/18/2005 10:09 JfiMES E GASTLE ^ 12027393001 NO. 395 0062 

WOO3m60«9 PCT/CA02/01810 

50 

to 35 microns, the pearlescent layer having a thickness ranging from 
about 1 1 to 20 microns, wherein the outer coating portion is capable of 
absorbing about 85 percent of UV radiation exposed to the coating. 



32. A pearlescent coating for a vehicle of a particular vehicle colour, 
comprising an e-coat and an outer coating portion applied to the e-coat, 
the outer coating portion induding at least one colour-containing primer 
layer applied to the e-coat layer and a pearlescent coating applied to an 
outer surface of the primer layer, wherein the pearlescent layer is 
capable of hiding physical deformations present on the outer surface 
formed by a sandpaper no ooarser than about 500 grit 

33. A pearlescent coating for a vehicle of a particular vehicle colour, 
comprising an e-coat and an outer coating portion applied to the e-coat, 
the outer coating portion Including at least one colour-containing primer 
layer applied to the e-coat layer and a peariescent coating applied to an 
outer surface of the primer layer» the outer surface having at least one 
localized remedial repair region formed by sanding with a sandpaper 
having a grit ranging from 500 to 800, wherein the peariescent layer Is 
capable of concealing the presence of the localized remedial repair 
region to the nal<ed eye. 

34. A method of providing a peariescent finish on a vehicle body surface, 
comprising the steps of: 
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- appl^ng at least one base layer to a vehicle body surface to 
provide the vehicle body surface with a vehicle colour 

- identifying at least one defect region on the base layer in need 
of remedial repair; 

- applying a remedial base layer patch in the defect region; 

- sanding the base layer patch to a roughness ranging from 
about 500 to about 800 grit, thereby fonning an Intemnediate 
base layer but without finishing the Intermediate base layer; 

- applying a remedial pearlescent layer on ttie intermediate base 
layer, the remedial pearlescent layer including at least one 
pearlescent constituent and a sufficient quantity of at least one 
other remedial constituent which is present In the remedial 
pearlescent layer at a concentration sufficient to render the base 
layer patch indistinguishable to tiie naked eye. relative to ttie 
vehicle body surface. 

35. A pigment composition for a pearlescent layer in a pearlescent coating, 
the pigment comprising a first constituent selected to impart a 
pearlescent effect to tiie coating and a second consistent selected to 
hide to the naked eye local remedial sanding regions having a roughness 
not exceeding 500 grit 

36. A pigment composition for a peartescent layer in a pearlescent coating, 
the pigment comprising a first constituent selected to Impart a 
pearlescent effect to ttie coating and a second consistent selected to 
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filter at least 85 percent of UV radiation to which the peartescent coating 
Is to lie exposed 

37. A peartescent coating material comprising a pigment composition and a 
sul)stantially transparent paint backbone, the pigment including a first 
constituent selected to impart a peartescent effect to the coating and a 
second consistent selected to hide to the naked eye local remedial 
sanding regions havtiig a roughness not exceeding 500 grit. 

38, A peartescent coating n^terial comprising a pigment composition and a 
substantially transparent paint backbone, the pigment composition 
including a first constituent selected to Impart a peartescent effect to the 
coating and a second consistent selected to filter at least 85 percent of 
UV radiation being exposed to the coating. 



39. A method of fbnning a fini^ed paint coating of a predetermined colour, 
comprising the steps of: 

- fbrming at least one base layer, the at least one base layer 
having colour characteristics which are at least partially 
detenninative of a colour of the firrtshed paint coating; and 

- fomiing, on the at least one base coat, a peartescent layer, the 
peartescent layer centring at teast one peartescent constituent 
to impart a peartescent effect on finished paint coating and at 
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least one physical-defect-hiding constituent to hide physical 
defects present on the at least one base layer. 



40. A method as defined in daim 39, wherein the fomiing steps are canied 
out using a water based carrier. 
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applying at least one base layer to a 
surface to provide the vehide body 
surface with a surface oolour; 



▼ — 

identifying defect regions on the base 
layer in need of remedial repair, 



^ t 

applying a remedial base layer patch in 
the defect region; 



■ * — 

sanding the base layer patch to a 
roughness not exceeding 500 grit, thereby 
fom>ing an intennediate base layer but 
without finishing the base layer 



applying a remedial peartescent layer on the 
intemiediate base layer. 



Figure 10 
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